A noncleavable signal for mitochondrial import of 3-oxoacyl-CoA thiolase.
Rat 3-oxoacyl-CoA thiolase, an enzyme of the fatty acid beta-oxidation cycle, is located in the mitochondrial matrix. Unlike most mitochondrial matrix proteins, the thiolase is synthesized with no transient presequence and possesses information for mitochondrial targeting and import in the mature protein of 397 amino acid residues. cDNA sequences encoding various portions of the thiolase were fused in frame to the cDNA encoding the mature portion of rat ornithine transcarbamylase (lacking its own presequence). The fusion genes were transfected into COS cells, and subcellular localization of the fusion proteins was analyzed by cell fractionation with digitonin. When the mature portion of ornithine transcarbamylase was expressed, it was recovered in the soluble fraction. On the other hand, the fusion proteins containing the NH2-terminal 392, 161, or 61 amino acid residues of the thiolase were recovered in the particulate fraction, whereas the fusion protein containing the COOH-terminal 331 residues (residues 62-392) was recovered in the soluble fraction. Enzyme immunocytochemical and immunoelectron microscopic analyses using an anti-ornithine transcarbamylase antibody showed mitochondrial localization of the fusion proteins containing the NH2-terminal portions of the thiolase. These results indicate that the NH2-terminal 61 amino acids of rat 3-oxoacyl-CoA thiolase function as a noncleavable signal for mitochondrial targeting and import of this enzyme protein. Pulse-chase experiments showed that the ornithine transcarbamylase precursor and the thiolase traveled from the cytosol to the mitochondria with half-lives of less than 5 min, whereas the three fusion proteins traveled with half-lives of 10-15 min. Interestingly, in the cells expressing the fusion proteins, the mitochondria showed abnormal shapes and were filled with immunogold-positive crystalloid structures.